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(57)Abstract 

PURPOSE: To obtain an ink for ink-jet recording which has excellent storage stability and does not run on plain or 
reclaimed paper on the market to attain high print quality. 

CONSTITUTION: The title ink, which is an aqueous pigment dispersion for ink-jet recording, contains a surface- 
treated carbon black produced by treating a carbon black with ultraviolet or ozone at ordinary pressure and 
thermally grafting a vinyl monomer onto the resulting carbon black. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

CLAIMS 


[Claim(s)] 

[Claim 1] The manufacture approach of the graft carbon characterized by consisting of a process to which the graft 
polymerization of the monomer which has ultraviolet treatment or the process to ozonize, and (2) vinyl groups for 
carbon black under (1) ordinary pressure is carried out by thermal polymerization. 

[Claim 2] Ink for record characterized by making water or/and a water-soluble organic solvent distribute the carbon 
black which carried out surface preparation by the above-mentioned manufacture approach. 

[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 


DETAILED DESCRIPTION 


[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the record ink for ink jets especially about the ink for record in 
which it excels in preservation stability, and a blot does not arise about the ink for drainage system pigment-content 
powder record in the regular paper or recycled paper which are marketed still more generally, but a high quality of 
printed character is obtained. 
[0002] 

[Description of the Prior Art] Conventionally, the pigment ink of a drainage system used for ink jet record etc. was 
what is hard to distribute in water since a pigment is hydrophobicity intrinsically, therefore lacks in preservation 
stability as ink. Then, JP,1-49369,B is shown the approach of carrying out hydrophilization of the front face of 
carbon black by graft polymerization processing, and raising dispersibility as a means to solve the problem. 
[0003] Here, in order to carry out graft polymerization, after agitating carbon black with peroxides, such as metal 
acrylate and ammonium acrylate, and generating a graft reaction location, the approach of carrying out the 
polymerization of the monomer under existence of a radical polymerization initiator and an amine radical 
polymerization accelerator is shown. And the ink for ink jet record which used this graft carbon black dilutes the 
polymerization reaction suspension containing graft carbon black, and is obtained by adding the ink jet additive of 
common use like a wetting agent. 

[0004] 'However? in the thing of such a proposal, when it printed to ** and the 'regular paper which contain an * 
impurity call the homopolymer which is the ion, the radical polymerization initiator, the amine radical polymerization 
accelerator, the still more nearly unreacted monomer, and by-product of a peroxide in ink, or recycled paper, ink 
was spread along with the fiber of paper, the blot arose, and the technical problem that a high quality of printed 
character was not obtained occurred. 
[0005] 

[Problem(s) to be Solved by the Invention] This invention is in the place. which offers the ink for ink jet record which 
record of the high quality which a blot does not produce to the regular paper or recycled paper for solving such a 
trouble which are generally marketed in the ink jet recording device which it is and performs an alphabetic character 
and image recording in liquid ink was acquired, and was excellent in preservation stability. 
[0006] 

[Means for Solving the Problem] The ink for record of this invention is characterized by making water or/and a 
water-soluble organic solvent distribute the carbon black which carried out surface preparation of the monomer 
which has ultraviolet treatment or the process to ozonize, and (2) vinyl groups for carbon black under (1) ordinary 
pressure in the manufacture approach which consists of a process which carries out graft polymerization by thermal 
polymerization. 

[0007] According to this invention, when the carbon black front face is selectively covered at least by water and the 
water-soluble organic solvent at meltable resin The dispersibility over a dispersion medium improves, and the 
macromolecule chains which cover a particle front face after the drop of the ink for ink jet record breathed out from 
the ink regurgitation nozzle has adhered to the recording paper further become entangled and condense. 
Furthermore, a particle does not develop along with cellulose fiber by being involved with the cellulose fiber of the 
recording paper and attaching with a dispersion medium. Moreover, a blot of printing is prevented more by being able 
to carry out graft polymerization, without including these impurities in this invention, although a blot of printing will 
be induced, if a salt and the impurity like a radical polymerization agent exist in ink, and removing an unreacted 
monomer and a homopolymer. 

[0008] Although the canbon black usually manufactured by well-known approaches, such as the contacting method, 
the furnace method, and thermal **, can be used as carbon black in this invention, functional groups, such as a 
carboxyl group, a hydroxyl group, and a carbonyl group, exist in the front face. If the polymerization of the monomer 
which has the vinyl group used for these functional groups and this inventions is carried out, carbon black excellent 
in the dispersibility to water or a water-soluble organic solvent will be obtained. 

[0009] As a monomer which has the vinyl group used for this invention, concretely, acrylamide, N,N- 
dimethylacrylamide, an acrylic acid, acrylonitrile, a methacrylic acid, a methyl methacrylate, a vinyl acetic acid 
(polyvinyl alcohol guided from a vinyl acetic acid), etc. are mentioned, and acrylamide is the most desirable. 
[0010] Ultraviolet treatment or ozonization raises the activity on the front face of carbon black. It is for the 
monomer which specifically generates a peroxide on a carbon black front face, and has a vinyl group to carry out 
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direct graft polymerization on the surface of carbon black. As the processing time, it is 2 hours from 5 minutes. The 
longer processing time is not desirable in order to disassemble the peroxide generated conversely. 
[0011] A polymerization is performed by applying heat, after blowing nitrogen, in order to remove the oxygen used as 
polymerization inhibitor. At this time, association of a hydroxyl group goes out from the peroxide on the front face of 
carbon black, and the polymerization of a monomer and graft-ization take place simultaneously. 
[0012] Reaction time is 6 hours from 30 minutes. Longer reaction time is uneconomical although it is harmless. 
Moreover, the temperature made to react is 30 degrees C to 80 degrees C. The homopolymer generated as a by- 
product after cooling can be removed by the approach of freeze drying or common use called centrifugal separation. 
Moreover, since the solubility to water is high, an unreacted monomer is washed using hot water. 
[0013] In order to raise the dispersibility in the inside of the ink for drainage system ink jet record of the processing 
carbon black which carried out surface preparation of carbon black to homogeneity, was made to combine firmly 
carbon black and the monomer which has a vinyl group on the occasion of obtaining the carbon black processed in 
this invention, and was obtained, as for the ratio of the monomer which has carbon black/vinyl group, it is desirable 
to be referred to as 10 / 1 - 10/100 by the weight ratio. 

[0014] Thus, the obtained carbon black by which surface preparation was carried out is easily distributed to water 
or a water-soluble organic solvent. Specifically, the lower alcohol of the carbon numbers 1-6, such as nitrogen ring- 
like compounds, such as ester derivatives of polyhydric alcohol, such as alkyl ether derivatives of polyhydric alcohol, 
such as a glycerol, ethylene glycol, a diethylene glycol, triethylene glycol, polyethylene-glycol #200, #300, polyhydric 
alcohol of #400 grade, and a triethylene glycol monomethyl ether methanol, and glycerylmonoacetate, and a N- 
methyl-2-pyrrolidone, ethanol, n-propanol, and iso-propanol, etc. is mentioned as a water-soluble organic solvent. 
[0015] The amount of the water-soluble above-mentioned organic solvent used is 40 or less % of the weight to the 

total weight of ink, arid is 3 - 30 % of the weight preferably. ' - - 

[0016] High shearing force in the disperser like a ball mill, or a sand mill and a roll mill is not needed, but if an 
ultrasonic disperser like an ultrasonic homogenizer is used, it can be made to fully distribute, since the distribution 
to the water and the water-soluble organic solvent of carbon black by which surface preparation was carried out is 
easy. 

[001 7] Although the amount of the surface-preparation carbon black used used for ink needs to take into 
consideration the polymerization degree by surface preparation, in consideration of the depth of shade of ink, and 
blinding prevention of an ink regurgitation nozzle, it is used at 0.5 - 20% of the weight of a rate. 1 - 10 % of the 
weight is preferably good. . , 

[0018] In addition to this, additives, such as a viscosity controlling agent for adjusting ink physical properties, and a 
surface-tension regulator, pH regulator, an antifungal agent and antiseptics, and the resin as a binder can be added 
suitably. 
[0019] 

[Example] Although by giving an example and the example of a comparison explains this invention concretely 
hereafter, this example does not limit this invention. 

[0020] Example 1 component **' carbon black #25 20 weight sections (product made from Mitsubishi Kasei Industry) 

Acrylamide Ten weight sections pure water 90 weight sections component ** surface-preparation carbon black Five 
weight sections glycerol Two weight sections ethanol Six weight sections pure water While carrying out ultraviolet 
treatment of the 87 weight sections carbon black for 30 minutes under a high-pressure mercury lamp (400w), mixing 
component **s, such as carbon black [ finishing / the processing], and blowing nitrogen gas into a solution A 
polymerization is agitated and carried out at 65 degrees C for 1 hour. The centrifugal separator removed the 
polymerization object and fully removed the homopolymer in 12000 revolution x 1 hour, after washing stirring with 
hot water for 3 hours, it was made to dry, next component ** was mixed, particle size was prepared with the 
ultrasonic homogenizer, the 5-micrometer membrane filter removed the big and rough particle and the contaminant, 
and the ink for ink jet record was obtained. 

[0021] Example 2 component ** carbon black MA-7 Ten weight sections (product made from Mitsubishi Kasei 
Industry) 

An acrylic acid 90 weight sections pure water 210 weight sections component ** surface-preparation carbon black 
Three weight sections glycerol Ten weight sections 1-propanol Four weight sections pure water While carrying out 
ultraviolet treatment of the 83 weight sections carbon black for 20 minutes under a high-pressure mercury lamp 
(400w), mixing component **s, such as carbon black [ finishing / the processing ], and blowing nitrogen gas into a 
solution A polymerization is agitated and carried out at 60 degrees C for 2 hours. The centrifugal separator removed 
the polymerization object and fully removed the homopolymer in 12000 revolution x 90 minutes, after washing 
stirring with hot water for 3 hours, it was made to dry, next component ** was mixed, particle size was prepared 
with the ultrasonic homogenizer, the 5-micrometer membrane filter removed the big and rough particle and the 
contaminant, and the ink for ink jet record was obtained. 

[0022] Example 3 component ** carbon black MA-600 Ten weight sections (product made from Mitsubishi Kasei 
Industry) 

N.N-dimethylacrylamide 50 weight sections pure water 200 weight sections component ** surface-preparation 
carbon black Three weight sections ethylene glycol Four weight sections ethanol Five weight sections pure water 
While ozonizing 88 weight sections carbon black with the ozone generator of electrical-potential-difference 50V, the 
frequency of 60Hz, and oxygen flow rate 50 ml/min. mixing component **s, such as carbon black [ finishing / the 
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processing ], and blowing nitrogen gas Into a solution A polymerization is agitated and carried out at 50 degrees C 
for 3 hours. The centrifugal separator removed the polymerization object and fully removed the homopolymer in 
10000 revolution x 90 minutes, after washing stirring with hot water for 3 hours, it was made to dry, next component 
** was mixed, particle size was prepared with the ultrasonic homogenizer, the 5-micrometer membrane filter 
removed the big and rough particle and the contaminant, and the ink for ink jet record was obtained. 
[0023] Example of comparison 1 graft carbon black (#25) Five weight sections acrylamide One weight section 
glycerol Two weight sections ethanol Six weight sections pure water Example of 86 weight sections comparison 2 
carbon black MA-7 Three weight sections direct yellow 86 (dispersant) 0.5 weight sections glycerol Ten weight 
sections 1-propanol Four weight sections pure water The examples 1 and 2 of a 82.5 weight sections comparison 
prepare particle size with an ultrasonic homogenizer, and remove a big and rough particle and a contaminant with a 
5-micrometer membrane filter. The ink for ink jet record was obtained. 

[0024] In addition, the graft carbon black of the example 1 of a comparison is graft-ized by the same approach as an 
example 1. 

[0025] Example of comparison 3 component ** carbon black MA-7 50 weight sections pure water 300 weight 
sections ethanol 30 weight sections ammonium persulfate Five weight sections N-tetraethyl-ethylenediamine A 0.2 
weight section component ** acrylic acid 50.2 weight sections ammonium persulfate One weight section component 
** polymerization reaction suspension The carbon black of 100 weight section glycerol 20 weight section pure- 
water 200 weight section component **, and pure water and ethanol It mixes and agitates. Next, ammonium 
persulfate and N-tetraethyl-ethylenediamine are added and mixture is agitated at 90 degrees C for 18 hours. Next, 
component ** is added and the churning reflux of the mixture is carried out at 95 degrees C for 24 hours. After 
cooling, at a rate of component **, polymerization reaction suspension was diluted, particle size was prepared with 
the ultrasonic homogenizer, the 5-micrometer membrane filter removed the big and rough particle and the ' 
contaminant, and the ink for ink jet record was obtained. 

[0026] It examined by the assessment approach shown below using the ink obtained above. 
[0027] Quality of printed character (blot) 

It prints by HG-5130 (Seiko Epson make) to XeroxR (Fuji Xerox trademark) which is XeroxP (Fuji Xerox trademark) 
and the typical recycled paper which are a typical general-purpose regular paper, and the existence of a blot is 
evaluated in accordance with the following decision criterion. 
[0028] 

There is no blot and it is clear printing. A blot of the shape of an O. mustache occurs. It bleeds, so that the profile of. 
a ** alphabetic character does not clarify, x preservation stability ink 50cc is extracted to a lab run screw cap - 
bottle (Iuchi Seieido Make), and it is 100 hours at 70 degrees C and -20 degrees C. After leaving it, the existence of 
sedimentation of carbon black was investigated. 
[0029] 

With no sedimentation Those with O sedimentation The x above-mentioned result is shown in a table 1. 


[0030] 
[A table 1] 





XeroxP 

XeroxR 

7 0«C 

- 2 OX 

mwm i 

O 

O 

O 

o 


O 

O 

o 

o 

MM 3 

O 

O 

o 

o 



X 

o 

o 

tttt«2 

O 

A 

X 

X 

it IE 013 

X 

X 

O 

O 


[0031] The active spot was made with a peroxide like the example 3 of a comparison, in ink which diluted the 
polymerization reaction suspension containing the carbon black which carried out the graft polymerization of the 
monomer which has a vinyl group, although preservation stability was good, printing bled, and a high quality of 
printed character was not obtained so that more clearly than a table 1. However, the pigment ink which carried out 
the graft polymerization of the monomer which makes the active spot ultraviolet treatment or by ozonizing under 
ordinary pressure as shown in the example, and has a vinyl group in carbon black by thermal polymerization had the 
good quality of printed character, and it was ink excellent in preservation stability. 
[0032] 

[Effect of the Invention] As explained above, in the ink for ink jet record which made the carbon black front face 
distribute the pigment which carried out surface preparation for the monomer which has a vinyl group by graft 
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polymerization by this invention, it excels in preservation stability, and a blot does not arise to the regular paper or 
recycled paper which are marketed still more generally, but the ink for ink jet record in which a high quality of 
printed character is obtained can be obtained. 


[Translation done.] 
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